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Two important beef cattle production traits that affect performance and profitability are 
frame size and muscle thickness. Tatum et al. (1988) found that frame size and muscle 
thickness affected growth rates and muscle-to-bone ratios. Camfield et al. (1 997) found 
that smaller-framed cattle mature faster than larger-fiamed cattle. Dolezal, Tatum, and 
Williams found that both f rme  size and muscling level affected time-on-feed, which 
affects the cost of production in the feedlot. Thus, cattle with different frame sizes and 
muscle scores perform differently. For this reason, stocker cattle bring a premium or 
discount due to their frame size and muscling level. Smith et al. (1998) found that 
differences in frame size amounted to as much as $1 8.86 per cwt. for steers and $20.99 
per cwt. for heifers. Differences in muscling level were as much as $8.10 per cwt. for 
heifers and $26.48 per cwt. for steers. Does this premium or discount due to frame size 
and muscling level accurately reflect the performance difference that is caused by a 
particular frame size and muscling level? What effect does frame size and muscling level 
in stocker cattle have on performance and profitability in feeder cattle and live cattle? 
Objectives 
The overall objective of this research is to increase the efficiency of the cattle market in 
valuing frame size and muscle score in feeder cattle. Specific objectives are to determine 
the effect of frame size and muscle score of feeder cattle on performance and profitability 
in stocker cattle, feeder cattle, live (fed) cattle, and beef carcasses. 
Conceptual Framework 
If the cattle market is efficiently valuing fi-ame size and muscle thickness of feeder cattle, 
there should be no excess profit from buying a certain frame size and muscling level 
instead of another. The performance differences caused by frame size and muscle score 
will cause the profit from the cattle to be the same no matter what degree of frame size 
and muscle thickness. For example, if large-framed cattle have greater ADG's and 
performance, they should be worth more as stocker cattle. Smaller cattle should have 
enough of a discount as stockers to be just as profitable as the better performing, but 
more expensive large-framed cattle. Marginal revenue from producing a certain frame 
size and muscle score should equal the marginal cost from producing that same frame 
size and muscle score. Each marginal revenue minus marginal cost should be equal to 
zero and should be equal to the marginal revenue minus marginal cost of different frame 
sizes and muscling levels. 
Based on this theory, it is hypothesized: 
Ho: Profits due to differences in frame size and muscling level are equal. 
Ha: Profits due to differences in frame size and muscling level are not equal. 
If the null hypothesis is rejected, then it will be concluded that the market does not 
efficiently value frame size and muscle score. If the null hypothesis is not rejected, then 




Stocker and feeder cattle production are competitive and operations must be as efficient 
as possible to stay profitable. Two important production traits that affect perceived 
performance and profitability are frame size and degree of muscling. While there have 
been several studies that investigated performance due to frame size and muscling level, 
and a few that considered the price of these traits, there has not been any study that 
determined whether the performance differences were equal to the price differences. 
Therefore, the pricing efficiency of feeder cattle frame size and muscle score was 
examined in this study. 
Sorting Differences 
Cattle typically are born in either the spring or fall calving season. Beef consumption, 
though, occurs throughout the year. For this reason, cattle are sorted and produced 
differently in order to spread out the production of beef throughout the calendar year. 
Cattle can be sorted numerous ways. Two of the more common ways of sorting feeder 
cattle are via frame size and muscle score. 
The U. S. Department of Agriculture (USDA) changed feeder cattle grades in 2000 
because much has changed in the cattle industry since 1979, when the USDA feeder 
cattle grades were last updated. The use of newer breeds of cattle and increase in 
crossbreeding since 1979 has extensively altered the genetics and, in turn, the type of 
cattle being produced in the U.S. Grona et al. conducted a study to determine the live 
weights at which large, medium, and small-framed feeder cattle finish with a carcass 
quality grade of low Choice and examined the relationship between feeder cattle muscle 
thickness and carcass yield grade. Grona et al. found the 1979 USDA feeder grades were 
not as accurate now and needed to be updated to meet today's standards of cross-bred 
cattle. Because of this study, the USDA revised the feeder cattle grades. 
On October 1,2000, the USDA revised the standards for feeder cattle frame size and 
muscle thickness. The revisions updated the grade standards from 1979. Feeder cattle 
under the age of 36 months are graded for three characteristics: frame size, thickness, and 
thriftiness. Frame size is a measure of an animal's skeletal size in relation to its age. 
Thus, a large-framed animal would be taller and longer than a medium-framed animal of 
the same age. Thickness is a measure of an animal's development of muscle at a constant 
degree of fatness (slightly thin). No. 1 thickness cattle are heavier muscled than No. 2 
thickness, No. 2 thickness cattle are heavier muscled than No. 3 thickness, and No. 3 
thickness cattle are heavier muscled than No. 4 thickness cattle. According to the USDA, 
thicker feeder cattle will have a higher muscle-to-bone ratio and a higher yield grade. 
Thriftiness is a measure of an animal's overall health and ability to grow normally. There 
are few unthrifty cattle so most research is confined to thrifty cattle. 
According to the USDA, frame size indicates the weight of the animal at a particular 
quality grade such as Choice and muscle score indicates the yield grade of the animal at a 
particular quality grade such as Choice. Large-framed steers would be expected to reach 
fiarne size and muscle score were considered. Frame size and muscle score were 
correlated with marbling, quality grade, fat thickness, rib-eye area, percentage of kidney, 
pelvic, and heart fat, carcass weight, and yield grade. When the effects of apparent breed 
type were accounted for, frame size and muscle score were only correlated with fat 
thickness, rib-eye area, and carcass weight. Palatability was not associated with either 
frame size, muscling, or breed type. Smith et al. hypothesized that time-on-feed is the . 
primary determinant of palatability of beef. Basically, sorting by breed type helped 
identifl the marbling and fat characteristics of cattle, while frame size and muscling level 
helped identifl the size and maturity of cattle at slaughter. 
Production Diferences 
High performance is assumed synonymous with profitable cattle production. One of the 
most complete studies of feeder cattle performance due to frame size and muscle score 
was done by Adams et al. In their study, performance characteristics such as average 
daily gain (ADG), fed cattle weight, dressing percentage, and marbling score were 
measured for each of the Erame sizes and muscling scores. Quality grade, fat thickness, 
rib-eye area, yield grade, fat trim, % bone, and % edible portion were measured in the 
same manner for each of the frame sizes and muscling scores. Larger-framed cattle had 
greater ADG's, smaller fat thicknesses, and poorer quality grades. This result was rather 
interesting, especially because the cattle were slaughtered when they were supposed to be 
about low Choice in quality grade. No. 1 and No. 2 muscle steers had a greater muscle- 
to-bone ratio than No. 3 steers. No. 3 steers also tended to have more internal fat and less 
subcutaneous fat. This may be caused because No. 3 steers were generally of dairy 
breeding and not beef breeding under the 1979 feeder grade standards. 
The amount of time on feed can cause significant differences in cost and efficiency of 
producing cattle. Dolezal, Tatum, and Williams measured the effects of frame size, 
muscle thickness, and age on days fed, weight, and carcass characteristics. Feeder steers 
were divided into nine different categories based on the 1979 USDA Feeder cattle grades 
for frame size (large, medium, small) and muscling level (No. 1, No.2, No.3). These 
steers then were put on different production regimens so that the steers would reach 
slaughter weights at different ages. Some of the cattle were put on a high concentrate 
diet from the start to grow quickly. Another regimen allowed the steers to be 
backgrounded on silage for 1 12 days before going to a high concentrate diet. These 
steers reached the finishing stage of production as yearlings. The third regimen 
backgrounded the steers for 280 days on silage before shifting to a high concentrate 
finishing diet. These cattle referred to as long yearlings, went into the finishing stage at 
about eighteen months of age. All cattle in this experiment were fed to the same 
subcutaneous fat level. Dolezal, Tatum, and Williams found that age class, frame size, 
and muscle thickness were all significantly related to time-on-feed, slaughter weight, and 
carcass weight. Steers with larger frame sizes and smaller muscling levels usually had 
greater time-on-feed and heavier weights at slaughter. Muscle thickness did not have a 
consistent effect on any of the slaughter traits. Muscle thickness usually affected the 
muscle-to-bone ratio only when the muscling level was very large or very small. 
Dolezal, Tatum, and Williams concluded that frame size is helpful for determining the 
size of the steer when finished. One finding of this study was that the type of cattle 
(frame size and muscling level) may be customized with a production program (short-, 
medium-, and long-term) to produce a steer that meets industry specifications. For 
example, a long-term production strategy can be used for small-framed cattle to raise the 
slaughter weights of cattle without overly fattening them. 
Similar studies such as Camfield et a1.(1997, 1999) have shown comparable results. In 
1.999, Camfield et al. studied the effects of growth type on carcass traits of pasture or 
feedlot steers. Camfield et al. indicated the purpose of their research was not to compare 
pasture-developed steers to feedlot-developed steers, but to characterize the differences in 
carcass traits among four fundamentally different growth types of cattle within the 
pasture and feedlot regimens. The four different growth types of cattle that were studied 
were large framed-late maturing (LL), characterized by Charolais and Chianina cattle; 
intermediate fkamed-intermediate maturing (11), characterized by Red Poll and Hereford 
cattle; intermediate framed-early maturing (IE), characterized by current pedigreed 
Angus cattle; and small flamed-early maturing (SE), characterized by cattle similar to 
"1950-model" Angus cattle. Half the cattle fiom each growth type were produced on 
pasture while the other half were produced in the feedlot. A least squares regression was 
used to find the variables that affected carcass traits the most. It was found that growth 
type affected all carcass traits regardless of feeding regimen, with the exception of 
dressing percentage for pasture-developed steers. This study provides some interesting 
information about the way a feeding regimen and the type of cattle produced can affect 
carcass traits. The authors noted, though, that differences in muscle mass may have been 
due to breed type. Because this study used different breeds for different growth types, it 
is almost impossible to know which actually had an effect on carcass traits. Was it the 
breed type or the growth type? So extrapolation beyond the sizes and breeds of this 
research is not scientifically possible. 
Camfield et al. (1 997) also studied the effects of frame size and time-on-feed on carcass 
characteristics. Medium and large-framed calves were divided into four different 
finishing regimens: 0,30,60, and 90 days after a 150-day common backgrounding 
period. The objective of this study was to determine what interactions frame size and 
time-on-feed had on final carcass performance. It was found that large-framed, slow- 
maturing steers had lower quality grades and marbling scores and heavier carcass weights 
than intermediate-framed, slow-maturing steers. Also, as time-on-feed increased, quality 
grades increased and numerical yield grades increased. 
Ludwig's article on frame size and its relationship to feedlot and carcass performance 
reviews the history of cattle feeding and the way that feeder cattle frame sizes have 
changed so that the cattle matched the production system that was used. Ludwig showed 
how cattle have been bred to be larger and better suited to concentrate feeding. He also 
showed how geographic regions have influenced the size of cattle. According to Ludwig, 
physiological maturity and the bovine growth curve are a function of frame size. While 
this article does not offer much scientific information, it does provide historical 
information that explains how the U.S. beef industry changed over time. 
Previously discussed research has shown that there is a difference in performance 
between cattle of different h e  sizes and muscling levels. Armstrong et al. analyzed 
different breeding systems that produce different sized cattle. One system included 
purebred Herefords (HE), another small dual purpose breeds (SR). Another system 
involved a three-way rotational cross of Charolais, Simmental, and Maine-Anjou (LR) 
and the final system used Angus sires on LR heifers (AL). In this study, larger breeds . 
generally had greater net returns (LR>SR>AL=HE). AL had lower net returns when feed 
supply was the constraining resource and HE had lower net returns when herd size was 
constrained. The authors of this study point out, though, that the results were sensitive to 
changes in calving rate, environment, management, beef to feed prices, and resource 
constraints. 
Composition Differences 
Much of the performance research concerning frame size and muscle score focuses on the 
composition of gain effects. That is, the research looks at whether cattle gain more fat or 
muscle and where in the carcass fat is partitioned. May et al. examined the effect of 
slaughter cattle phenotypic characteristics (sex class, fiame size, muscle score, and 
external fatness) on live and carcass value as influenced by subprimal fat trim level. 
Large, thickly muscled cattle with an adjusted fat thickness of 2.25 cm and a trim level of 
.64 cm had the highest valued carcasses. Carcass fatness and muscle score had more 
influence on live and carcass value than frame size and sex class. Frame size had little 
effect on live and carcass value. This study found that edible muscle is valuable. Beef, 
after all, is sold by the pound. 
McCarthy et al. did an experiment to find out what role fi-ame size plays in determining 
the composition of gain in cattle. Do smaller framed cattle get fatter than larger framed 
cattle? This study separated cattle into two different categories, large frame (LG) and 
small frame (SM) and individually fed the cattle an 80% concentrate, corn-based diet. 
Average daily gains were greater for LG, but feed efficiency was similar for both types of 
cattle. The SM cattle had a greater fat thickness and less desirable yield grades, but the 
quality grades were about the same for both SM and LG cattle. The data from this study 
indicates that LG and SM cattle have the same feed efficiency and quality grades, but LG 
cattle have more desirable yield grades and fat thicknesses. 
Tatum et al. (1 986 I) have conducted many studies concerning feeder cattle frame size 
and muscling level. One of the first things they did was measure objectively the 
subjective 1979 USDA feeder cattle frame scores and muscling levels. Many have 
argued that because these grades are based on visual judgement, they may lack 
objectivity and consistency. A 5-person panel graded cattle and then the cattle were 
measured to see how accurate the appraisers were. They found that the appraisers did a 
good job of grading the cattle and concluded that someone with a fairly good 
understanding of the feeder cattle grading system could distinguish between different 
Erame sizes and muscling levels of cattle. 
After Tatum et al. (1986 11) found that feeder cattle grades could be distinguished 
visually, the authors studied the effect of these grades on absolute growth and carcass 
It is likely that differences in the way No. 3 muscled steers deposited fat was more likely 
caused by breed differences. In 1961, Callow found that beef breeds of cattle had a 
higher percentage of IM and SC fat and less INT fat. He also found that dairy breeds had 
a lower percentage of IM and SC fat and more INT fat. Because most No. 3 steers were 
either of longhorn or dairy breeding, it is likely that the differences in the deposition of 
fat are more likely caused by breed effects. 
Tatum et al. (1988) also did research considering the influence of diet as well as frame 
size and muscling level on growth rate and carcass composition. The three main 
objectives of this project were to study the relationship between frame size and growth 
rate during finishing, the relationship of frame size to carcass fatness at a common degree 
of maturity, and the relationship of muscling level to muscle-to-bone ratios. The cattle in 
this experiment were divided into a 3 x 3 x 3 factorial with frame size (Large, Medium, 
Small), muscling level (No. 1, No. 2, No. 3) and diet (grain, silage, forage) as the 
independent variables. Diet interacted with frame size to affect growth rate. This effect 
was more pronounced with the grain diet, followed by silage and forage diets. The 
degree of finish for steers on silage diets depended on the frame size of the steer. Small 
steers on silage had a degree of finish similar to that of steers fed grain. Large steers on 
silage were very lean, though. Muscle score also had some effect on muscle-to-bone 
ratio (No. 1 > No. 2 > No. 3). Diet had some effect on muscle-to-bone ratios, but it did 
not change the outcome that muscle score predicted. 
One thing that is lacking in all of these performance studies is an in-depth look at the 
pricing and profitability differences due to M e  size and muscling levels. Performance 
and pricing differences are needed to get a proper understanding of the profitability 
differences. 
Pricing Diferences 
Feeder cattle prices are determined by characteristics such as weight, breed, grade, age, 
sex, frame size, and other descriptions (Buccola; Turner, McKissick, and Dykes). These 
characteristics cause variations in expected slaughter revenues and animal production 
costs. Thus, relative price premiums and discounts among lots of feeder cattle should 
reflect the demand for specific traits of a lot such as sex, weight, number of head, breed, 
health, grade, and body condition (Schroeder et al. 1988). Schroeder et al. specifically 
tried to determine the value of these traits taking into account seasonality and market 
changes (i.e. feeder cattle futures market prices). The authors found that these factors did 
indeed interact to establish different feeder cattle values. 
Mintert et al. studied prices received at auction barns in Kansas for different feeder cattle 
traits. Like Schroeder et al., price differences for breed, muscling score, frame size, 
health, body condition, weight, presence of horns, gut fill, lot size, and time of year sold 
were measured for steers and heifers. This study gives insight into the industry's 
determination of the value of these feeder cattle traits. Premiums were paid for cattle 
with larger fiames (Large>Medium>Small) and more muscle thickness (No. 1 > No. 2 > 
No.3). 
A few years later, Sartwelle et al. updated the Mintert et al. study. Sartwelle et al. 
included more auction barns, but largely did the same thing as Mintert et al. Significant 
price differences were recorded for different feeder cattle traits. The results of this 
research were similar to that of Mintert et al. However, different market conditions can 
cause some traits to be valued differently. 
Smith et al. (1 998) conducted a similar study in eastern Oklahoma to that of Sartwelle et 
al. and Mintert et al. in Kansas. Smith et al. found significant price differences for traits 
such as weight, sex, frame size, muscling score, presence of horns, gut fill, body 
condition, number of head in sale lot, uniformity of multiple head lots, and health. As 
with Mintert et al. and Sartwelle et al. research, Smith et al. found that larger framed 
cattle brought higher prices (Large>Medium>Small) and heavier muscled cattle brought 
higher prices (Heavy > Medium > Small). 
Troxel et al. measured the price differences for feeder cattle traits in Arkansas and 
identified improvements that could be made by producers to increase total returns. As in 
previous studies, h e  score, muscle thickness, color, sex, fill, body condition, presence 
of horns, health, and size and uniformity of lot price differences were determined. One 
novel aspect of this study was the effect of breed and breed interaction on feeder cattle 
price. This study also showed the percentage of frame scores, muscling scores, and color 
for each breed and breed interaction. For example, 1 1 % of Angus x Hereford cattle in 
this study had a b e  score of large, 87% had a frame score of medium, and 2% had a 
frame score of small. 99% of Angus x Hereford cattle had No. 1 level muscling and 1% 
had No. 2 level muscling. This information is insightful. It shows just how much traits 
such as frame size and muscling can vary between breeds. 
These studies show the value that the industry places on these traits at the stockerlfeeder 
level at different points in time, at different locations, and at different market conditions. 
While these studies do a good job showing the value the industry places on frame size 
and muscling level, they do not show the efficiency of the valuations. Are price 
differences for varying levels of frame and muscling efficient? Do they accurately 
measure the production differences and eventually the profitability differences that these 
traits will cause? 
Profitability Differences 
One study that considered profitability differences as well as performance differences is 
Trenkle7s "Effects of Sorting Steer Calves on Feedlot Performance and Carcass Value". 
In this study, weaned steer calves were sorted by frame size and then by backfat. The 
cattle were fed a constant number of days. Smaller-framed cattle tended to have superior 
feed conversion. L a r g e r - b e d  cattle gained faster, but also consumed more feed. 
Calves with more backfat were fed fewer days than those with less backfat. The 
carcasses of the larger-framed cattle tended to have less backfat, were heavier at 
slaughter, had larger rib-eye areas, and had a greater value according to the grid used. 
The author does note that the reason for the greater carcass value was probably because 
the larger-framed cattle simply had heavier carcasses. The purchase price was set to 
$90/cwt for all cattle in the experiment. At this price, sma l l e r -bed  steers were $18.26 
per head more profitable than larger-framed steers. Steers with less initial backfat were 
$25.47 per head more profitable than steers with more initial backfat. Given a $40 per 
head profit from feeding the steers, larger-fiamed steers should have been discounted 
$3.50/cwt. compared to smaller-framed steers to be efficiently priced. While backfat 
measurements are not usually made available to feeder cattle buyers, this study indicates 
that this may be important and useful in the future. One problem with this study is that 
cattle were harvested at a constant number of days and not necessarily a biological 
endpoint. Cattle of different frame size grow at different rates and thus have different 
biological growth curves. By harvesting according to days fed, some cattle may not have 
been finished (ready to harvest) while other may have been overly finished. Profit 
research should replicate real world situations in which cattle are usually fed to a 
biological endpoint such as four tenths of an inch backfat (low Choice). 
Langemeier, Schroeder, and Mintert identified factors that influence the variability in 
profit per head for finishing steers and heifers over time. Close-out data were gathered 
from western Kansas feedlots and regression analysis used to explain variability in profit 
per head. Cattle were separated by sex and by placement weight. The authors found that 
much of the variation in profit could be explained by fed cattle price, feeder cattle price, 
corn price, interest rates, feed conversion, and average daily gain. As much as 50 % of 
the variability in feeding profits was explained by changes in fed cattle price alone. 
Feeder cattle price and corn price explained roughly 25 % and 22 % of the variability of 
cattle feeding profitability respectively. This study points out that profitability can be 
affected by cattle prices, performance, and costs, but it does not identify traits that 
increase cattle prices, improve performance, or lower costs. 
Schroeder et al. (1993) updated much of Langemeier, Schroeder, and Mintert's work. 
Instead of using monthly average close-out data, Schroeder et al. used pen data. Again, 
fed cattle price, feeder cattle price, corn price, feed conversions, average daily gain, and 
interest rates were all significant in explaining variations in feeding profitability. More 
specifically, fed cattle price and feeder price explained 70-80 % of the variation in 
feeding profit. Corn price accounted for 6-16 % and cattle performance accounted for 5- 
10 % of the variation in feeding profit. 
Cattle feeding profitability in the Midwest was examined by Lawrence, Wang, and Loy. 
The authors hypothesized that feedlots in the Midwest would have unique variations in 
profitability due to weather and lot conditions. Factors that significantly impacted 
feeding profitability included input prices, output prices, animal performance, sex, 
placement weight, facility design, and placement season. Ordinary least squares 
regression analysis was used to identify the significant variables, just as in Schroeder et 
al. (1 993). Separate regressions were used for steers and heifers for four different 
placement weight categories: less than 600 pounds, 600-699 pounds, 700-799 pounds, 
and 800 pounds and over. The results were extremely similar to those of Langemeier, 
Schroeder, and Mintert, and Schroeder et al. (1 993) with one exception. Corn price had 
less influence than feed efficiency and average daily gain on feeding profit. Fed cattle 
and feeder cattle price explained over 70% of the variation in feeding profit for all groups 
except the heifers placed under 600 pound group. 
Between these three studies, it is clear that a few important variables explain a large part 
of the variation in profitability. In particular, the importance of fed cattle and feeder 
cattle prices is evident. None of these studies measured the efficiency of cattle prices. 
Do cattle prices accurately reflect the performance and carcass differences apparent in 
different cattle? 
Summary 
There has been much research on the performance of cattle with different frame sizes 
and muscling levels. Cattle performance due to differences in frame size and muscling 
level is largely known. The price of cattle with different frame sizes and muscling levels 
is also known. Several studies have identified prices paid for different feeder cattle traits. 
Profitability, though, depends on both performance and price information. Little research 
has been done measuring profitability of producing feeder cattle with different frame size 
and muscle score. If the market for feeder cattle is efficient, then there should be no 
difference in the profitability of cattle with different frame sizes and muscling scores. 
The prices paid for these different grades of cattle should reflect differences in 
performance due to these grades. 
Chapter 3 
Data and Procedure 
USDA Feeder Cattle Grades 
The USDA has three feeder cattle frame scores (Large, Medium, and Small) and four 
muscling scores (1,2,3,4). These two traits combined result in 12 different grades of 
feeder cattle (e-g. L1, M2, S3). Table 1 shows the combinations of traits that can be 
made using the 2000 USDA Feeder Cattle Grades. Cattle with muscle scores of 3 and 4 
usually have a considerable amount of dairy genetics. This project focuses on beef cattle 
production, so only large, medium, and small frame feeder cattle and #1 and #2 muscle 
feeder cattle were examined. 
Table 1. USDA Frame and Muscling Scores 
Large Frame Medium Frame Small Frame 
#1 Muscle Score Large #1 Medium #1 Small #1 
#2 Muscle Score Large #2 Medium #2 Small #2 
#3 Muscle Score Large #3 Medium #3 Small #3 
#4 Muscle Score Large #4 Medium #4 Small #4 
Data 
This research is part of a study conducted by the Noble Foundation in Ardmore, 
Oklahoma. The research experiment was designed to determine performance and 
profitability differences in feeder cattle with varying degrees of frame size and muscle 
score. Six combinations of feeder cattle frame size and muscling score were considered 
in the experiment: large frame, #1 and #2 muscling; medium frame, #1 and #2 muscling; 
and small frame, #1 and #2 muscling. 
A 3x2 factorial experimental design was incorporated in this project (Table 2). A 
factorial experiment is an experiment in which the response y is observed for all factor- 
level combinations in the independent variables. The independent variables in this 
experiment were h e  size with three levels (large, medium, small) and muscle 
thickness (#1 and #2) with two levels. The dependent variables are commonly used 
performance and profitability measures such as average daily gain (ADG), feed 
efficiency, harvest weight, dressing percentage, hot carcass weight, rib-eye area, yield 
grade, quality grade, feeding costs, cattle prices, stocker-level profit, feedlot-level profit, 
and retained ownership profit (stocker-level plus feedlot-level). A complete list of the 
variables used and their definitions is presented in Table 3 and a table of summary 
statistics is presented in Table 4. 
Table 2. Factorial Experimental Design. 
Large Frame Medium Frame Small Frame 
#1 Muscle Score 25 Head 30 Head 15 Head 
#2 Muscle Score 17 Head 34 Head 14 Head 
Table 3. Variable Definitions. 
Variable Definition of Variable 
Frame Frame Size of animal prior to pasture phase of production. 
Muscle Muscle score of animal prior to pasture phase of production. 
1 =No. 1,2=N0.2. 
Trtrnt Treatment of animal judged prior to pasture phase. 
l=S 1,2=S2,3=M1,4=M2,5=Ll, 6=L2. 
Sale Sale location where animal was bought. 
1 =Atoka, 2=Hugo, 3=McAlester, 4=Paris, TX (Cattleman's). 
Flesh Flesh of animal at time of purchase. 1 =thin, 2=light medium, 3=medium. 
Color ColorIBreed of animal. l=black, O=other. 
Sex Sex of animal when bought. l=bull, O=other - 
Horns Presence of horns on animal when bought. 1 =horned, O=other. 
Buydate Date animal was bought. (Calendar date converted to SAS date value) 
Buyweight Weight of animal when bought. (lbs.) 
Buyprice Price paid when animal was bought. ($/cwt.) 
BuyHat Predicted purchase price of animal. ($/cwt.) 
AdjBuy Predicted purchase cost of animal. ($) 
Preweight Weight of animal after preconditioning on Feb. 13,2001. (lbs.) 
PreADG Average daily gain during preconditioning. (PoundslDay) 
Pasweight Weight of animal after pasture phase of production on May 1,200 1. (Ibs.) 
PasADG Average daily gain on pasture. (PoundslDay) 
Medcost Total medicine cost during preconditioning and pasture phase of 
production. ($/hd) 
Avgkillw Weight of animal at slaughter. (lbs.) 
HCW Hot carcass weight of animal. (lbs.) 
Dressing Dressing percentage of animal. (%) 
KPH Percent of kidney, pelvic, and heart fat. (%) 
AdjFat Adjusted fat thickness of animal at slaughter. (inches) 
AvgMarb Average marbling (200=traces, 300=slight, 400=modest, 500=moderate). 
OverMat Overall maturity of animal at slaughter. (<100=A Maturity, >100=B 
Maturity) 
QG Quality grade. l=Prime, 2=Choice, 3=Select, 4=Standard, 5=Utility. 
YG Yield grade. 1=YG 1,2=YG 2, 3=YG 3,4=YG 4, 5=YG 5. 
REA Rib-eye area (longissirnus muscle). (inches2) 
Daysfed Days in feedlot. 
Feedeff Feed efficiency of animal in feedlot. (Feed in pounds1Gain in pounds) 
FeedADG Average daily gain during feedlot phase of production. (PoundslDay) 
Adjstpr Adjusted Profit from backgrounding and pasture phases of production. 
($/hd) 
Fdlivep3 Adjusted Profit fiom feedlot phase of production. ($hd by liveweight) 
Fdprof3 Adjusted Profit from feedlot phase of production. ($hd by grid) 
Adjlive3 Adjusted Profit from all phases of production. ($hd by liveweight) 
Adjactp2 Adjusted Profit from all phases of production. ($/hd by on grid) 
Table 4. Summary Statistics. 
Variable N Units Mean Std. Dev. Minimum Maximum 






















































An experienced cattle buyer purchased roughly 20 feeder cattle for each of the six grade 
classes. The period in which cattle were bought started on November 6,2000 and 
continued until January 23,2001 (Appendix Figure 1). Table 2 shows the experimental 
design and the number of cattle in each treatment. Cattle purchased were predominately 
of Angus genetics and were bought individually or in small lots. Appendix figures 2-9 
show the frequency of cattle characteristics in this experiment. Calves were processed 
the day after being bought, backgrounded on hay and feed until small-grain pasture was 
ready, and then officially graded by current and former market reporters from the 
Oklahoma Department of Agriculture and the USDA. Processing included the following 
vaccinations and treatments: pasturella (Polybac) with sornnus, Bovishield 4 plus Lepto 
5, 7-way Clostridial plus I-site (pink eye), Micotil(7 cc), Back pour for lice, Ivomec Plus 
deworrner, dehorning (if needed) and castration (if needed). Table 5 illustrates a 
breakdown of preconditioning costs in this experiment. 
Table 5. Preconditioning Costs 
Treatment Cost 
Pasturella (Polybac) with Somnus $l.OO/hd 
Bovishield 4 plus Lepto 5 $l.OO/hd 
Micotil (7 cc) $7.28/hd 
Back Pour for Lice $0.35/hd 
Ivomec Plus Dewormer $2.25/hd 
Chute Charge (Misc. costs including dehorning and castration if needed) $2.00/hd 
Transportation and Buying Fee $5.00/hd 
Bermudagrass Hay $30/bale 
Creep Pellets $ 8 . 9 5 1 ~ ~ .  
Total Preconditioning Costs $32.50-74.73 
The cattle were then retreated with Bovishield 3 on December 17,2000, January 24, 
200 1, February 13,2001. A Synovex S implant was also administered to the cattle on 
February 13,2001. Eight calves were treated for photosensitivity with Naxcel bullets. 
Other medicine treatments were administered to sick or unhealthy cattle under the 
following system. 
1" Pull: lSt Treatment Nuflor (wait 48 hours); if no response then: 
2"d Treatment Nuflor (wait 48 hours); if no response then: 
3rd Treatment Baytril (wait 48 hours); Turn out. 
2"d Pull 
1 St Treatment Micotil; Turn out. 
3rd Pull 
lSt Treatment Penicillin (1 0 ccl100 Ibs. Every other day, 3 times. . 
During preconditioning, cattle were fed bennudagrass hay, johnsongrass hay, and 4 
pounds of creep pellets each. The creep pellets were made of wheat midds, corn, and 
cottonseed meal. The price of each calf was recorded as well as flesh, coIor, sex, horn 
status, sale location where the calf was bought, date when calf was bought, weight at 
which calf was bought, ADG during backgrounding, feed and hay cost during 
backgrounding, vaccination costs, and medicine costs. 
After the preconditioning period (February 13,2001), cattle were put on small-grain 
pasture together at the Noble Foundation's Red River Research and Demonstration Farm 
in Burneyville, OK. The small-grain pasture consisted of conventional and no-till Maton 
rye planted at 100 pounds per acre in early to mid-September and fertilized with 80 
pounds per acre of actual Nitrogen at planting and topdressed with 60 pounds per acre of 
actual Nitrogen in February. Cattle entered the small-grain pasture on February 12,2001 
and were taken off on May 1,2001 for a total of 77 days on small-grain pasture. 
Clipping data were obtained from four exclosures (2 from each treatment) at four 
different dates (2112,3109,3122, and 4/09). The clippings were used to measure the dry 
matter produced by the rye. The cattle were actively grazing during all but the first 
clipping date. Dry matter yields for each clipping date by planting procedure are reported 
in table 6. 
Table 6. Maton Rye Production. 
Clipping Date No-till (lbslacre) Coventional-till (lbslacre) 
21 1210 1 1914 1193 
310910 1 1293 1348 
312210 1 528 534 
410910 1 330 198 
Total 4065 3473 
At the end of graze-out small-grain pasture, cattle were weighed, re-graded, priced by 
four independent orderlbuyers, and sent to the Colorado State University research feedlot 
in Fort Collins, CO. Cattle were priced by original treatment group as if they were being 
sold in the field directly to the order buyer. The value of each animal was found by 
multiplying the average treatment price by the weight of the animal. Profit during the 
background and small-grain pasture (stocker) phase of production using equation (4) will 
be measured and tested to find inefficiencies using least squares means in SAS's GLM 
procedure. 
i is profit for the ih production stage. The term "profit" in this study is returns to 
unpaid death loss, labor, transportation, selling, and management costs. Pi is the output 
price of cattle in the i' production stage, which depends on frame size and muscling 
level. is the output weight of cattle in the iL production stage. Ri is the input price of 
cattle in the i" production stage andX, is input weight of cattle in the i' production stage, 
both of which depend on frame size and muscling level. Ci is cost of production inputs in 
the i' production stage (appendix table 1) and Zi is amount of production inputs in the i" 
production stage, such as medicine and feed. Profit is equal to the price of cattle in the i" 
production stage multiplied by the weight of the cattle in the ith stage minus 
the purchase price of cattle multiplied by the purchase weight of cattle and minus the cost 
of production in the i' production stage. The three stages of production are pasture, 
feedlot, and retained ownership. 
Purchase price was also adjusted to remove some of the bias associated with an order 
buyer specifically trying to buy certain types of cattle (i.e. small # 1 's). The auction 
barns where cattle were purchased are small and the order buyer could have influenced 
the price at which the cattle normally would have been purchased. The actual purchase 
price was regressed on independent variables that describe the cattle bought (equation 5) 
( 5 )  Buyhat = f(fm0 1, fm03, mO 1, sale 1, sale2, sale3, flesh 1, flesh2, 
color, horns, sex, buyweight, buydate) 
where variables are as described in table 2. The predicted values for this model were 
then used as the adjusted purchase price in the adjusted profit models. The other models 
used actual purchase price. Table 7 shows the results of the buyhat model. 
Table 7. Purchase Price Model. 
Adjusted Purchase Price Model ($/cwt.) 
Explanatory Variable Parameter Estimate 
lnGrcept 
Small Frame Binary 
Large Frame Binary 
No. 1 Muscle Binary 
Atoka Sale Binary 
Hugo Sale Binary 
Paris Sale Binary 
Thin Flesh Binary 







Least-squares (LS) means analysis was done using the SAS statistical program. LS 
means are the predicted population means of the effects of classification variables on 
dependent variables. The classification variables in this case are frame size, muscle 
score, and treatment (frame size X muscle score). One model used frame size and muscle 
score, while another model used treatment alone. Adjusted fat thickness was used as a 
covariate and set to 0.4 inches so that variation caused by differences in adjusted fat 
thickness would not interfere with LS means results. This was done because all the cattle 
in this experiment were targeted to a common biological endpoint (backfat = 0.4 inches). 
The dependent variables in this case are pasture profit and pasture performance. The i LS 
means were then tested for differences between j groups using the Bonferroni painvise 
comparison test. The null hypothesis was that there were no differences in the LS means 
across frame size, muscle thickness, or treatment groups. 
(6)  Ho: LS-mean(i) = LS-mean(j) 
(7) Ha: LS-mean(i) LSmeanG) 
If the cattle market efficiently values frame size and muscle score, there should be no 
excess profit from buying a certain frame size and muscle score instead of another. The 
performance differences caused by h e  size and muscle score will cause the profit of 
cattle to be the same no matter what the degree of frame size and muscle score. Thus, the 
profit from different levels of frame size and muscling will be equal when the market is 
i (Fi, Mi) = 7C i (F j ,  Mj) 
7I: i (Fi,Mi) is profit in the im production stage from a certain frame size and a certain 
muscle score, and is equal to i (Fj,Mj), profit in the ith production stage from a 
different frame size and a different muscle score. 
Data collected at the feedlot included feed intake, morbidity, mortality, feed cost, feedlot 
processing cost, and ADG. Cattle were fed in treatment groups to find feed efficiency. 
15 pens of cattle were fed with 7 to 12 head per pen. The cattle were sorted to pens of 
similar weight and anticipated finishing time within treatments. When the average of the 
pen of cattle had an estimated 0.4 inches of backfat, the pen was harvested. Cattle were 
harvested in three groups. The first group was harvested on September 9,2001; the 
second group on October 24,2001; and the last group on November 13,2001. The price 
of cattle was assessed by live-weight and by the Gelbvieh Alliance's muscle grid. 
Carcass data, important for valuing cattle, such as harvest weight, hot carcass weight, 
dressing percentage, overall maturity, rib-eye area, quality grade, and yield grade were 
obtained by experts at Colorado State University. Appendix figure 10 illustrates the 
percentage of choice or better by treatment. Using the carcass information, profit was 
measured in a manner similar to equation (4). As before, to test for market inefficiencies, 
differences in LS means were tested. Besides being done for the feedlot stage of 
production, similar analyses were conducted for the two stages of production together. 
Thus, profit was measured at the stocker stage, feedlot stage, as well as both stages 
combined. Feedlot valuation involved live-weight and grid pricing. 
The cattle in this experiment were sold via the Gelbvieh's muscle grid. The muscle grid 
emphasizes yield grade, but does pay premiums for quality grade so it can be used for 
cattle that fit both grade strengths. Appendix tables 2-3 show the specifications of the 
Gelbvieh muscle grid and averages of the premiums/discounts at the harvest dates. The 
liveweight used to determine profit was the Cattle-Fax US average live price for the 
harvest dates. 
Three other grids were also used to calculate the simulated profit that would have been 
made had the cattle been sold differently. The USDA national average of reported grid 
prices (Appendix Table 4) on the harvest dates was taken from the Livestock Marketing 
Information Center (LMIC) website (http://www.lmic.info/). This grid is supposed to be 
an average grid that emphasizes both quality and yield grade. Different types of cattle do 
well on grids that emphasize different meat characteristics. Two simulated grids were 
also used to simulate profit: one emphasizing quality grade, the other yield grade. 
Appendix tables 5-6 show the premiums and discounts associated with the simulated 
grids. The simulated grid premiums and discounts mirror those of commonly used 
industry grids. Base prices and plant averages were not obtained for some of these grids, 
therefore, these simulated grids were used in their place. 
Ordinary least squares regression was also used to analyze production and profit data. 
Models included quality grade, yield grade, harvest weight, ADG during backgrounding, 
ADG during small-grain pasture, ADG during feeding, feed efficiency in feedlot, 
adjusted actual profit fiom the stocker enterprise, actual profit from the feedlot enterprise 
when cattle were sold on a liveweight basis, actual profit fiom the feedlot enterprise 
when cattle were sold on the Gelbvieh muscle grid, adjusted actual profit from all 
enterprises when cattle were sold on a liveweight basis, and adjusted actual profit from 
all enterprises when cattle were sold on the Gelbvieh muscle grid as dependent variables. 
Theoretically significant independent variables were used in each of these models. 
First, the models were checked for multicollinearity using the variance inflation factor 
(VIF) that measures the relationship between the independent variables. Variance 
inflation factors greater than 10 indicate multicollinearity. Days fed was found to cause 
multicollinearity problems and was subsequently dropped from the models. Some other 
variables were found to be collinear, but were retained because they did not cause bias or 
inefficiency. Heteroskedasticity was then checked using the Breusch-Pagan test. Models 
that were found to reject the null hypothesis of homoskedasticity were then re-estimated 
using estimated generalized least squares regression (EGLS). 
Growth curves were created to show the rate that cattle of different frame sizes grow. 
Weight, hip height, and fat thickness each were regressed on days and days squared for 
each different frame size. Appendix figures 1 1 - 13 show the growth to be expected for 
cattle with different frame sizes. The weight curves data began on February 13,2001; 
hip height data began on June 14,2001 ; and fat thickness data began on July 4,200 1. 
Liveweight at  mall^^ marbling (average marbling = 400) was predicted using frame and 
muscle as class variables. Average marbling was used as a covariate and set equal to 
400. The predicted values from this model were then used as dependent variables with 
frame as an independent variable. This model then reveals the weights that different 
h e  score cattle should finish at low Choice  m mall" marbling) and is illustrated in 
Appendix figure 14. 
Chapter 4 
Empirical Results 
LS Means Differences 
Least squares .means for production traits, carcass characteristics, profits, and breakeven 
prices are shown in tables 8 through 19. The LS means were calculated for both h e  
and muscle classifications and also for treatment classifications (frame X muscle) using 
adjusted fat thickness at harvest as a covariate. The model for adjusted fat thickness did 
not have a covariate. Also included in these tables are the standard errors for the 
estimates and superscripts identifying groups that have significantly different means (5% 
level). 
Production and Performance Differences 
Production traits analyzed with LS means difference testing included the initial weight of 
cattle, ADG during backgrounding (before small-grain pasture), ADG on small-grain 
pasture, ADG in the feedlot, feed efficiency in the feedlot, days fed in the feedlot, and 
weight of cattle at harvest. As seen in table 8, medium-framed cattle weighed 
significantly less when purchased than large-framed cattle (as designated in the table by 
the superscript 'a' for medium-framed cattle versus 'b' for large-framed cattle), while 
small-framed cattle were not significantly different from either medium or large-framed 
cattle (as designated by the superscript 'ab'). There were no significant differences in 
initial weight due to muscle score and there were no significant differences in initial 
weight due to treatment (Table 9). 
There were also no differences in the ADG during backgrounding, on small-grain 
pasture, or in the feedlot. Feed efficiency, days fed, and liveweight (weight at harvest) 
had some noteworthy differences, though. Small-framed cattle were more efficient (i.e. 
lower pounds of feed fed per pound of gain) than medium-framed cattle, which were in 
turn more efficient than large-framed cattle. Also, # 1 muscled cattle were significantly . 
more efficient than # 2 muscled cattle. Small # 1 's, small # 2's, and medium # 1's were 
significantly more efficient than medium # 2's, large # 1's and large # 2's. Medium # 2's 
were statistically more efficient than large # 1's but not large # 2's. 
Large-fiarned cattle were fed longer than medium-framed cattle and medium-framed 
cattle were fed longer than small-framed cattle. Muscle score did not statistically affect 
the amount of days fed in this experiment. For treatments, medium # 2's, large # 1 's, and 
large # 2's were fed longer than small # 1's , small # 2's and medium # 1 's. 
Similarly, small-framed cattle weighed less at harvest than medium-flamed cattle and 
medium-framed weighed less at harvest than large-framed cattle. The USDA feeder 
cattle grades are supposed to help predict the harvest weight of the cattle, and in this 
study they did, in fact, explain differences in harvest weight. # 2 muscled cattle also 
weighed more than # 1 muscled cattle. This result was unexpected. One would think that 
heavier muscled cattle would weigh more at harvest, but this was not verified by the 
evidence in this experiment. Small # 1's were significantly lighter at harvest than 
medium # 1 's, medium # 2's, large # 1's and large # 2's. Small # 2's were significantly 
lighter at harvest than medium # 2's, large # 1's and large # 2's. Medium # 1 and 2's 
were statistically lighter than large # 2's but not large # 1 's. 
Carcass Differences 
Carcass characteristics play an important role in the valuation of cattle sold in a value- 
based pricing system such as a grid or alliance. In this experiment, dressing percentage, . 
adjusted fat thickness, hot carcass weight, rib-eye area, overall maturity, yield grade, 
average marbling, percent kidney, pelvic, and heart fat, and quality grade were evaluated. 
Small-framed cattle had a significantly lower dressing percentage than medium-fi-amed 
cattle, but not large-framed cattle (Table 10). # 1 muscled cattle did not dress 
significantly differently than # 2 muscled cattle. Small # 2 cattle dressed significantly 
lower than medium # 2 and large # 1 cattle (Table 11). The other groups did not dress 
significantly differently fkom each other. 
Again, adjusted fat thickness was not used as a covariate when modeling adjusted fat 
thickness. Large-fiamed cattle had significantly less adjusted fat thickness than medium- 
frame cattle, but not small-framed cattle. There were no statistical differences in adjusted 
fat thickness between the muscle or treatment groups. Likewise, there were no statistical 
differences in average marbling for any of the groups. 
Hot carcass weight, like harvest weight, had considerable differences in means between 
frame sizes. Small-framed cattle averaged nearly 100 pounds less than medium-framed 
cattle and medium-framed cattle averaged about 50 pounds less than large-framed cattle. 
# 2 muscled cattle averaged 20 pounds more than # 1 muscled cattle. Large # 1 and # 2 
cattle had significantly heavier hot carcass weights than small # 1, small # 2, and medium 
# 1 cattle. Small # 1 and 2's were significantly lighter than medium # 1 and 2's also. 
Overall maturity (part of quality grade standards) was not significantly different for any 
of the frame sizes, muscle scores, or treatment groups. This result verifies that the cattle 
were of different frame and muscle levels, but not of different ages. 
Rib-eye area was greater for large and medium-framed cattle than it was for small-fkamed 
cattle, but there was no difference between rib-eye area means for the two muscle groups. 
It was expected that muscle scores would help predict muscle size (i.e. rib-eye area), but 
these data do not support that assumption. 
There were no significant differences between the frame sizes or treatment groups 
regarding yield grade. However, there were significant differences in yield grade 
between # 1 and # 2 muscled cattle. # 1 muscled cattle did, indeed, have superior yield 
grades compared to # 2 muscled cattle. This evidence supports the theory that muscle 
scores help predict the yield grade of cattle at harvest. 
There were no differences between the groups in either percent kidney, pelvic, and heart 
fat or quality grade. It has been theorized that time-on-feed and genetics had more to do 
with the quality grade of cattle than fi-ame size and muscling. The data from this 
experiment supports this conjecture. 
Profit Differences 
If prices are efficient, profit from different frame sized and muscle scored cattle should 
not be significantly different. Using LS means difference testing, average profits for each 
group of cattle were tested for differences (tables 12-1 7). Stocker enterprise profit 
(backgrounding and small-grain pasture), feeder enterprise profit, and total enterprise 
profit were examined. Actual profits were examined as well as profits with adjusted (for 
possible bias) purchase prices. Feeder and total enterprise profits were calculated on both 
liveweight price and grid prices. Also, several grids were used to calculate total 
enterprise profits. 
LS means for actual stocker enterprise profit were not significantly different across frame 
size groups (Table 12). Small-framed cattle averaged $52.15 profit per head, medium- 
framed cattle averaged $42.73 profit per head, and large-framed cattle averaged $36.33 
profit per head. # 1 muscled cattle averaged $48.65 profit, while # 2 muscled cattle 
averaged $38.83 profit. However, the difference between # 1 muscled profit and # 2 
muscled profit was not significant. According to table 13, small # 1's generated the 
greatest profit followed by medium # 1 's, small # 2's, large # 2's, large # 1 's, and finally 
medium # 2's. Adjusted stocker profit results were not greatly different from actual 
stocker profit. Again, none of the groups were statistically different at the 5 % level. 
However, profit differences may be economically significant since they could exceed $20 
per head. 
Although not statistically significant, actual profit per head for the feedlot enterprise 
when the cattle were sold on the Gelbvieh's muscle Grid was greater (i.e. cattle lost less 
money) for small-framed cattle than for medium-framed cattle and medium-framed cattle 
profit was larger than large-framed cattle profit (Tables 12-13). Likewise, actual profit 
per head for the feedlot enterprise when the cattle were sold on a liveweight basis was 
significantly greater for small-framed cattle than it was for large-framed cattle. Profit for 
medium-framed cattle was not significantly different than profit for small or large-framed 
cattle. # 1 and # 2 muscled cattle did not have significantly different profit for the feedlot 
enterprise when sold by liveweight or by the muscle grid. While actual feedlot profit 
using grid prices did not have any significant differences, those profits using live prices 
did. Small # 2's had larger profits than large # 1 's, while the other treatment groups were 
not significantly different fiom either groups. Liveweight prices were higher than grid 
prices because the overall quality of the cattle used in this experiment were not high 
enough to benefit fiom grid premiums and avoid large grid discounts. 
The actual profit results were unlike those using average prices of the three dates cattle 
were harvested (Tables 12-1 3). Average profit per head for the feedlot enterprise when 
the cattle were sold on the Gelbvieh's muscle grid or on a liveweight basis were not 
significantly different for any of the groups. Medium # 2's, had the greatest average 
profit for the feedlot enterprise when sold on the muscle grid, followed by small # 2's' 
large # 1 's, large # 2's' medium # 1 's, and small # 1 's. Large # 1's had the greatest 
average profit for the feedlot enterprise when sold by liveweight, followed by small # 2's, 
medium # 2's' medium # I 's, large # 1 's, and small # 1 's. The cattle in this experiment 
were lower than industry average cattle causing the profit from liveweight price, which is 
an average of the industry to be higher than the profit from grid price, which is an 
average of the cattle in this experimental sample. 
Small cattle had lower profits, though not significant, than medium or large cattle for 
both average grid and liveweight feedlot profits. Therefore, the main difference in profits 
was probably due to changes in cattle prices during the time between harvest dates. It 
should be noted that the first group of cattle, predominantly made up of small-framed 
cattle, was harvested before September 1 1,2001 while the other groups of cattle, 
predominately made up of medium and large-framed cattle were harvested after 
September, 1 1,2001. The live cattle market as well as many other commodity and 
financial markets suffered from lower prices after September 1 1,2001 due to the terrorist 
attacks on New York, NY and Washington, DC. This price difference in the general 
cattle market can be seen in appendix figure 1. 
There were no differences between muscle score groups in actual profit or average profit 
per head for the feeder enterprise sold on the Gelbvieh muscle grid or on a liveweight 
basis. According to these results muscling does not play a significant role in the 
profitability of feeder cattle. 
Small cattle were significantly more profitable than large-framed cattle when profit was 
calculated based on the actual profit for all enterprises when cattle were sold on a 
liveweight basis (Tables 14-15). There were no differences in the actual profit due to 
muscling level. The same results were obtained for adjusted actual profit for all 
enterprises when cattle were sold on a liveweight basis. There were no differences due to 
frame size or muscle score in average or adjusted average profit for all enterprises when 
cattle were sold on a liveweight basis. Again, this shows that much of the actual profit 
variation was due to harvest date price changes and not true differences in cattle value. 
Actual profit for all enterprises for cattle sold on the Gelbvieh muscle grid was greater 
(i.e. losses were less) for small-framed cattle than for large-framed cattle (Table 14). 
Adjusted actual profit for all enterprises for cattle sold on the Gelbvieh muscle grid did 
not have any significant differences. The muscle score of the cattle did not affect actual 
or adjusted actual profit for all enterprises for cattle sold on the muscle grid. Like the 
feedlot enterprise profit data, average and adjusted average profit for all enterprises when 
cattle were sold on the Gelbvieh muscle grid were not significantly different for any of 
the frame, muscle, or treatment groups (Tables 16-1 7). 
Cattle grids are usually tailored either for heavier muscled, lower quality grade cattle or 
for higher quality grade, lighter muscled cattle and it was hypothesized that large-fiamed, 
heavy muscled cattle would be better suited to those grids that are more interested in 
higher yield grades and less interested in higher quality grades. It was also hypothesized 
that small-framed cattle would be better suited to those grids emphasizing higher quality 
grades because they usually have a greater amount of fat thickness and marbling. Three 
additional grid prices were used to simulate the profits that the cattle would have made 
had they been sold on those grids. The USDA national average of reported grid prices on 
the harvest dates were obtained from the Livestock Marketing Information Center 
(LMIC) website (http://www.lmic.info/). One simulated grid emphasized quality grade 
with larger premiums for quality grades while another simulated grid emphasized yield 
grade with higher premiums for yield grades. Attached in the appendix are tables 4-6 
with the grade premiums and discounts for these grids. 
The adjusted average national average grid profit was not significantly different for any 
of the frame, muscling, or treatment groups. There were also no significant differences in 
the profits based on the simulated quality and yield grids for cattle of different frame and 
muscle scores. Each group of cattle performed better on the simulated yield grid than on 
the simulated quality grid because the cattle in this experiment had such poor quality 
grades. Again, profit differences were not statistically significant. However, profit 
differences of $10 per head or more may be economically significant. 
Pricing Efficiency 
Actual and adjusted purchase price LS means were calculated for cattle of differing frame 
sizes, muscle scores, and treatment groups (Tables 18-19). Actual and adjusted small- 
framed cattle purchase prices were significantly less than those for medium or large- 
framed cattle. Large-framed cattle adjusted purchase prices were also significantly 
higher than medium-framed adjusted purchase prices. There were no differences in 
actual and adjusted purchase prices for cattle differing in muscle score. In treatment, 
small # 2's had the lowest actual and adjusted purchase price mean followed by small # 
1 's, medium # 1 's, medium # 2's, large # 2's, and large # 1 's. 
Breakeven purchase prices were calculated for each of the cattle groups. The breakeven 
price was based upon a 450-pound purchase weight. Small-fi-amed cattle breakeven 
prices were significantly less than l a r g e - b e d  cattle breakeven prices (Tables 18-1 9). 
This does not seem to correspond to the previous results concerning stocker profit. 
Small-framed cattle were more profitable in the stocker phase, but not significantly more 
profitable. The discrepancy between these results can be explained by the fact that the 
breakeven price is based on a 450-pound weight when purchased and the stocker profit is 
based on the actual weight when the animal was purchased. # 1 muscled cattle were also 
worth significantly more than # 2 muscled cattle during the stocker phase of production. 
Small # 2's had significantly lower purchase break-even prices than medium # 1 's, large 
# 1 's, and large # 2's. A cattle producer could pay up to $12.89 per cwt. more for large 
# 2's at 450 pounds in weight than for small # 2's at 450 pounds in weight. 
Breakeven purchase prices for the feedlot phase of production were not significantly 
different for any of the frame, muscling, or treatment groups when cattle were sold on a 
liveweight basis or on the Gelbvieh muscle grid. Breakeven prices for cattle sold on a 
grid were about $5-6 lower than those of cattle sold by liveweight. Again, this 
discrepancy between the liveweight breakeven prices and the grid breakeven prices is 
probably due to the overall low quality of the cattle purchased in this experiment. 
Small-framed cattle breakeven prices for all enterprises were significantly lower than 
those for large-framed cattle. Again, this result does not seem to correspond to the 
average profit results, but may be due to the adjustment to 450 pounds made in 
calculating the breakeven prices. According to these results, large-framed cattle at 450 
pounds should receive roughly a $5-6 premium and small-framed cattle at 450 pounds 
should receive roughly a $3-5 discount compared to medium-fiarned cattle at 450 
pounds. # 1 and # 2 muscled cattle did not have significantly different breakeven prices. 
Small # 1's had significantly lower breakeven prices than large # 2's for all enterprises 
when cattle were sold by liveweight. There were no significant differences in breakeven 
prices for all enterprises between the treatment groups when sold on the muscle grid. 
Profits and breakeven purchase prices were different for each of the phases of production. 
This result is not out of the ordinary, though. Due to the seasonality and cycle of the 
cattle market, different segments of the industry will be more or less profitable than 
others. According to the breakeven purchase prices for all enterprises, small-framed 
cattle should receive a $ 5-6 discount to medium-framed cattle and large-framed cattle 
should receive a $3-5 premium to medium-framed cattle. In this experiment, though, 
small-framed cattle were bought at a $6-7 discount to mediurn-framed cattle and large- 
framed cattle were bought at a $2-3 premium to medium framed cattle. Small-framed 
cattle were profitable because they were purchased for much less than they should have 
been if the market is efficient. This is evidence that the stocker cattle market is 
inefficient in valuing fi-ame size. Purchase prices for muscling differences were not 
significantly different and show evidence of being valued properly. 
Regression Analysis 
Several production and profit models were analyzed via ordinary least squares regression. 
The performance models included regressions for ADG during backgrounding, ADG 
during small-grain pasture, ADG during feeding, feed eficiency in feedlot, quality grade, 
yield grade, and harvest weight. The profit models included regressions for adjusted 
actual profit from the stocker enterprise, actual profit from the feedlot enterprise when 
cattle were sold on a liveweight basis, actual profit from the feedlot enterprise when 
cattle were sold on the Gelbvieh muscle grid, adjusted actual profit from all enterprises 
when cattle were sold on a liveweight basis, and adjusted actual profit from all 
enterprises when cattle were sold on the Gelbvieh muscle grid. Some of the variables 
used in these models have collinearity problems, but were retained because they didn't 
cause any problems with bias or efficiency. The existence of heteroskedasticity was 
tested with the Breusch-pagan test and corrected using estimated generalized least 
squares (EGLS). 
Performance Models 
The backgrounding (or preconditioning) ADG model was tested using White's test and 
the Breusch-Pagan test for heteroskedasticity and the null hypothesis of homoskedasticity 
was rejected. Heteroskedasticity in ordinary least squares regression can cause the results 
to be inefficient. Therefore, estimated generalized least squares (EGLS) was used for this 
model using Harvey's procedure. It was very difficult to explain the variation in ADG 
during the backgrounding or preconditioning phase of production (Table 20). The 
adjusted R~ for this model was 0.142. Small-framed cattle had lower ADG during 
backgrounding. Cattle purchased in Atoka and thin-fleshed cattle had significantly lower 
ADG's during backgrounding. The previously mentioned variables may be more 
significant due to health differences in the cattle and not necessarily because of frame 
size, sale location, or flesh score of the cattle. Medicine costs were also inversely related 
to ADG's during the backgrounding phase of production as expected. This result 
demonstrates the importance of maintaining animal health through proper management 
(i.e. preconditioning or backgrounding). Cattle bought as bulls had lower ADG's during 
backgrounding most likely because bulls were castrated and needed to become healthy 
before growing again. 
The model for pasture ADG did not explain much of the variation contained in this data 
(Table 20). Frame size and muscle score had no significant relationship with the ADG of 
cattle on small-grain pasture. The only important variables that were statistically 
important in explaining pasture ADG were hide color and presence of horns. Black cattle 
and horned cattle tend to have higher ADG's than other cattle. While these variables 
were significant in this model, their true relationship with pasture ADG is unclear. 
Basically, ADG during the small-grain pasture phase of production was unpredictable. 
Predicting feedlot ADG proved even more difficult than predicting pasture ADG (Table 
20). Cattle bought from Hugo had significantly lower ADG's while cattle bought with 
light-medium flesh had significantly higher feedlot ADG's. There really is no 
explanation for the significance of these variables. Medicine costs is the only other 
significant variable in the feedlot ADG model and its sign is contrary to what was 
expected. One would think that as medicine cost increased, feedlot ADG would 
decrease, but this was not found. Overall, this model does not explain much and is not 
very helpful. 
The feed efficiency model was much better than the feedlot ADG model (Table 21). 
After correcting for heteroskedasticiy using estimated generalized least squares, the 
adjusted R~ for the feed efficiency model was 0.64. Small-framed cattle had significantly 
lower feed efficiency than medium-framed cattle, while l a r g e - b e d  cattle had 
significantly higher feed efficiency than medium-framed cattle. # 1 muscled cattle also 
had significantly lower feed efficiency than # 2 muscled cattle. Cattle that performed 
well during preconditioning and pasture continued to perform well in the feedlot. 
Backgrounding ADG, pasture ADG, and feedlot ADG all had negative coefficients. 
Medicine costs, like it did in the feedlot ADG model, had a negative relationship with 
feed efficiency. Again, this is not what one would expect. 
From the results in table 22, it is clear that the model did not explain well the variation in 
quality grade. These results are largely as expected. Even experts have difficulty 
identifying animals that grade well just by visual inspection, and production records. The 
only significant variables are light-medium flesh, black-hide, and overall maturity of the 
animal. Black-hided cattle usually have more Angus and other English genetics. Angus 
and English genetics in general are known for their higher marbling characteristics so 
these results are not surprising. It is also generally known that beef from younger cattle 
is more tender than beef from oIder cattle, which would lead one to believe that overall 
maturity would be significant as well. Days fed is probably the most significant 
management variable in explaining beef quality. While the coefficient for days fed is 
negative, the relationship with quality grade is still positive since prime=l, choice=2, 
select=3, standard=4, and utility=5. As days fed increases, the quality grade of cattle, in 
general, improves. Again, this was expected. 
Variation in yield grade was explained better by the model than quality grade (Table 22). 
Homed cattle tended to have inferior yield grades relative to polled cattle. This may be 
due to horn damage done to cattle, but was not expected and may be just a quirk in this 
data set. Adjusted fat thickness plays an important role in yield grade because yield 
grade is calculated based on fat thickness of the carcass. Dressing percentage, as 
expected, also explained much of the variation in expert yield grade. The most 
interesting result from this model, for this study, is that # 1 muscled cattle had 
significantly better yield grades than # 2 muscled cattle. This result is consistent with the 
LS means findings. Anderson found that muscle level did not help predict yield grade, 
but this result verifies the USDA's use of muscle scores in estimating future yield grades 
of cattle. 
Much of the variation in harvest weight was explained by the model in table 23. Frame 
size and muscle score significantly impacted the harvest weight of cattle. This result also 
verifies the use of frame size and muscle score in estimating the future harvest weight of 
cattle. Thin-fleshed animals had lower harvest weights. While this may be true, the flesh 
of cattle may sometimes be c o h s e d  with the muscle level of cattle. Days fed and 
feedlot ADG were also statistically significant in explaining harvest weight. 
Profit Models 
Regression models were also used to analyze profits from each of the different phases of 
cattle production and combined phases. The dependent variable was the adjusted actual 
stocker profit, which is adjusted to remove bias that may have entered the experiment 
because the cattle buyer was buying certain types of cattle. The adjusted actual stocker 
profit model was tested and corrected for heteroskedasticity using estimated generalized 
least squares (EGLS). Small and large fiame size were significantly related to the 
adjusted actual profit for the stocker enterprise (Table 24). Muscle score, though, was 
not significant. Small-framed cattle were $2 1.13 more profitable than medium-framed 
cattle and large-framed cattle were $12.93 less profitable than medium-framed cattle. 
Cattle without horns were $1 1.70 more profitable than cattle purchased with horns. The 
adjusted purchase price was very important in explaining variability in stocker profit. 
Cattle bought at a lower price tended to be more profitable. This result illustrates the 
importance of buying wisely. Pasture ADG is negative because small-grain pasture costs 
were calculated on a per pound of gain basis. Every pound of gain added $0.30 of cost to 
the animal. Ending (feeder) weight, medicine cost, and feeder sale price were also 
significantly related to stocker profit. So procurement, performance, and marketing all 
are important parts of stocker enterprise profitability. 
The results from this model also lead one to believe that some stocker cattle prices are 
inefficient. Frame size, sale location, and presence of horns were all statistically 
important in explaining stocker profitability. If prices were efficient, the profit from 
producing cattle with different traits would be the same, but this was not the case. 
Frame size and muscle score were significant in explaining variations in average feedlot 
profit when the cattle were sold on a liveweight basis (Table 25). This is different from 
the LS means results. According to the regression results, small-framed cattle were 
$25.52 more profitable and large-framed cattle were $1.54 less profitable than mediurn- 
fiamed cattle. # 1 muscled cattle were $20.62 less profitable than # 2 muscled cattle. 
Cattle purchased as bulls had significantly lower profits than cattle purchased as steers. 
Feeder purchase price, beginning (feeder) weight, feed efficiency, feedlot ADG, harvest 
weight, liveweight price, yield grade, dressing percentage, overall maturity, and adjusted 
fat thickness were all statistically significant in explaining liveweight feeder enterprise 
profit. Feeder purchase price was positive, which is not expected, but feeder weight's 
sign was as expected. Feed efficiency and feedlot ADG were very important in this 
model and had expected signs. In general, the lower the beginning weight, the greater the 
profit. Profit also tended to increase as harvest weight increased. Cattle are raised for 
beef and unless the carcass is excessively large (>950-1000 lbs.) the more pounds per 
carcass, the better. Live price, dressing percentage, and adjusted were significant and had 
the expected signs, but yield grade, and overall maturity had unexpected signs. The 
adjusted R~ for this model was very high at 0.993. 
Unlike the LS means results, frame size and muscle score were significant in explaining 
average profit fkom the feeder enterprise when the cattle were sold on the Gelbvieh 
muscle grid (Table 25). Small-fi-amed cattle were $36.03 more profitable and large- 
framed cattle were $19.49 less profitable than mediurn-framed cattle. # 1 muscled cattle 
were $48.3 1 less profitable than # 2 muscled cattle. The coefficients for h e  size and 
muscle score were considerably greater in the muscle grid model than in liveweight 
model. Cattle with black-hides and cattle purchased as bulls were significantly different 
from the non-black hided cattle and cattle purchased as steers. Feeder purchase price, 
beginning (feeder) weight, feed efficiency, harvest weight, grid base price, quality grade, 
yield grade, and dressing percentage were all statistically significant in explaining grid 
feeder enterprise profit, just as they were for liveweight profit. Quality grade, yield 
grade, and dressing percentage, helped explain much of the feeder enterprise profits as 
well. As quality and yield grade improved, profit also improved. Quality and yield grade 
coefficients are negative, but this is expected because of the way quality and yield grade 
were recorded (prime=l, choice=2, select=3, standard=4, utility=5) (YG 1=1, YG 2=2, 
YG 3=3, YG 4=4, YG 5=5). Likewise, as dressing percentage increased, profit also 
increased. Younger cattle were more profitable than older cattle. The grid price feeder 
enterprise model had more variables with expected signs and shows that grid pricing is 
usually more accurate than liveweight pricing. That is, grid pricing better reflects the 
value of the beef produced. 
The adjusted R~ for the adjusted average profit model for all enterprises when cattle are 
sold on a liveweight basis was 0.94 (Table 26). There was a difference of $37.85 
between small-frame cattle profit and medium-frame cattle profit. There was also a 
$17.1 3 difference between large-frame cattle profit and medium-frame cattle profit. 
These differences are much greater than the differences found using LS means. # 1 
muscled cattle were $3.88 more lucrative than # 2 muscled cattle. LS means differences 
for muscle score were much greater and averaged almost $1 6.  Cattle purchased in Paris 
and light medium-fleshed cattle were significantly different than cattle purchased in 
McAlester and mediurn-fleshed cattle. Cattle with horns at purchase were significantly 
less profitable than cattle without horns and cattle purchased as bull were significantly 
less profitable than cattle purchased as steers. The adjusted purchase price also 
significantly explained variation in profit for all enterprises in this experiment. Other 
things being equal, the lower the input price, the higher the profit potential. Beginning 
(stocker) weight, pasture ADG, feed efficiency, and harvest weight were all significant in 
explaining profit variation. This result verifies the use of these production performance 
variables in predicting cattle profitability. Dressing percentage was significant at the 5 % 
level, but quality grade and yield grade were not significant and had unexpected signs on 
the coefficients. Profit was expected to increase as quality and yield grades declined 
numerically. These variables, of course, are not known when cattle are sold via 
liveweight. Adjusted fat thickness is not important in determining profitability. This is 
probably due to the design of the experiment in which the cattle were all fed to a constant 
backfat thickness. Medicine cost was also statistically significant in this model. Cattle 
that get sick are not as profitable as those that stay healthy. This result illustrates the 
importance of having a good vaccination program. Liveweight price was significant and 
had the expected sign. 
The only considerable difference between the adjusted average profit for all enterprises 
using the Gelbvieh muscle grid and using liveweight was the importance of carcass 
characteristics that cannot be ascertained prior to slaughter (Table 26). Some of these 
characteristics included quality grade, yield grade, and dressing percentage. The 
coefficients for each of these variables have the expected signs on the coefficients. That 
is, quality and yield grade coefficients are negative and dressing percentage coefficients 
are positive. Dressing percentage probably has the most different coefficient between 
these two models. It changed from 304.26 to 15 10.535. This shows the greater 
importance of dressing percentage in grid pricing. Adjusted fat thickness was not 
significant. Again, this is probably due to the design of this experiment. Frame size and 
muscle score are still both significant and the coefficients do not vary much from the 
average liveweight model. Adjusted purchase price is significant as well as the 
production variables such as beginning (stocker) weight, pasture ADG, feedlot ADG, 
feed efficiency, and harvest weight. Medicine cost was not significant in this model, 
though. 
Growth Curves 
Weight, hip height, and fat thickness for each frame score was regressed on days and 
days squared to find the rate of growth in cattle of different frame sizes. Large and 
medium-framed cattle grew in weight at similar rates, while small-framed cattle grew at a 
slower rate. Hip height was largely already different at the beginning of the feedlot 
enterprise and continued that way. Small and medium-framed cattle began with more fat, 
The only considerable difference between the adjusted average profit for all enterprises 
using the Gelbvieh muscle grid and using liveweight was the importance of carcass 
characteristics that cannot be ascertained prior to slaughter (Table 26). Some of these 
characteristics included quality grade, yield grade, and dressing percentage. The 
coefficients for each of these variables have the expected signs on the coefficients. That 
is, quality and yield grade coefficients are negative and dressing percentage coefficients 
are positive. Dressing percentage probably has the most different coefficient between 
these two models. It changed from 304.26 to 15 10.535. This shows the greater 
importance of dressing percentage in grid pricing. Adjusted fat thickness was not 
significant. Again, this is probably due to the design of this experiment. Frame size and 
muscle score are still both significant and the coefficients do not vary much from the 
average liveweight model. Adjusted purchase price is significant as well as the 
production variables such as beginning (stocker) weight, pasture ADG, feedlot ADG, 
feed efficiency, and harvest weight. Medicine cost was not significant in this model, 
though. 
Growth Cuwes 
Weight, hip height, and fat thickness for each frame score was regressed on days and 
days squared to find the rate of growth in cattle of different frame sizes. Large and 
medium-framed cattle grew in weight at similar rates, while smaI1-framed cattle grew at a 
slower rate. Hip height was largely already different at the beginning of the feedlot 
enterprise and continued that way. Small and medium-framed cattle began with more fat, 
Table 8. LS Means for Production Characteristics by Frame Size and Muscle Score (Adjfat=0.4). 
---.--.---...---- - Frame Size Muscle Score 
Trait Units Small Medium ~ a r g e  No. 1 No. 2 
Purchase Weight of Cattle Pounds 462.333ab 456.894" 469.894b 465 461.081 
Standard Error 4.321 3.033 3.63 1 2.841 3.052 
Backgrounding ADG PoundsDay 0.1 64 0.33 1 0.418 
Standard Error 0.209 0.146 0.175 
Pasture ADG 
Standard Error 
PoundsDay 2.46 1 2.628 2.67 
0.097 0.068 0.083 




Feed Efficiency In Feedlot Feed/Gain in Pounds 6.742" 7.191b 7.852' 7.135a 7.389b 
Standard Error 0.092 0.065 0.077 0.06 1 0.065 
Days Fed in Feedlot 
Standard Error 
Days 106.064" 129.61 lb  148.791' 
3.71 2.604 3.118 
Harvest Weight Pounds 1095.733a 1225.93~ 13 12.24' 1 191.898" 1230.704~ 
Standard Error 17.704 12.427 14.878 11.638 12.502 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 9. LS Means for Production Characteristics by Treatment (Adjfat=0.4). 
Treatment (Frame Size X Muscle Score) 
Trait Units Small No.1 Small No.2 Med. No.1 Med. No.2 Large No.1 Large No.2 
Purchase Weight of Cattle Pounds 465.758 458.808 459.54 454.334 470.1 54 470.59 
Standard Error 6.004 6.247 4.327 4.104 4.647 5.802 
Backgrounding ADG PoundsIDay 0.105 0.21 5 0.139 0.52 0.183 0.686 





Feed Efficiency In Feedlot FeedIGain in Pounds 6.65 l a  6.828" 6.881a 7.477b 7.922' 7.673bC 
Standard Error 0.1 19 0.124 0.086 0.08 1 0.092 0.115 
Days Fed in Feedlot 
Standard Error 
Days 105.384" 106.545" 121.216" 137.2~ 152.307~ 141.93~ 
4.939 5.139 3.560 3.376 3.823 4.773 
Harvest Weight Pounds 1064.345" 1128.108~~ 1215.472~' 1237.64' 1289.412'~ 1336.958~ 
Standard Error 24.543 25.539 17.689 16.776 18.998 23.717 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 10. LS Means for Carcass Characteristics by Frame Size and Muscle Score (Adjfat=OA). 
Frame Size Muscle Score 
Trait Units Small Medium Large No. 1 No. 2 
Dressing Percentage YO 0.6a 0.61 lb 0.6 1 ab 0.608 0.606 
Standard Error 0.003 0.002 0.003 0.002 0.002 
Adjusted Fat Thickness 
Standard Error 













Inches 0 .443~~ 0.47 1 a 0.392~ 
0.029 0.019 0.024 
Pounds 657.765a 748.777b 799.793c 
1 1.033 7.745 9.271 
Scale 58.337 63.686 59.164 
3.23 1 2.289 2.716 
Scale 2.501 2.453 2.462 
0.078 0.054 0.065 
Scale 385.346 385.291 368.03 1 
9.754 6.847 8.197 
Quality Grade Scale 2.69 2.702 2.792 2.749 2.708 
Standard Error 0.104 0.073 0.087 0.068 0.073 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Scales listed in Table 2. 
Table 1 1. LS Means for Carcass Characteristics bv Treatment (Adifat=0.4). , J I 
Treatment (Frame Size X Muscle Score) 
Trait Units Small No. 1 Small No.2 Med. No. 1 Med. No.2 Large No. 1 Large No.2 
Dressing Percentage YO 0 . 6 0 5 ~ ~  0.596' 0 . 6 0 8 ~ ~  0.613~ 0.614~ 0.605'~ 
Standard Error 0.004 0.004 0.003 0.003 0.003 0.004 
Adjusted Fat Thickness 
Standard Error 













Inches 0.429 0.457 0.467 0.476 0.382 0.404 
0.040 0.042 0.028 0.027 0.03 1 0.039 
Pounds 643.742' 672.077" 739.38b 758.303~" 790.8" 808.073' 
15.349 15.972 1 1.063 10.491 11.881 14.832 
Scale 58.752 57.917 63.526 63.746 60.321 57.609 
4.496 4.678 3.298 3.073 3.480 4.345 
Scale 2.435 2.566 2.394 2.5 15 2.343 2.601 
0.108 0.1 12 0.078 0.074 0.083 0.104 
Scale 372.1 19 399.429 382.361 388.06 375.531 355.514 
13.392 13.936 9.652 9.154 10.367 12.941 
Quality Grade Scale 2.758 2.62 2.79 2.624 2.704 2.941 
Standard Error 0.142 0.148 0.102 0.097 0.1 10 0.137 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Scales listed in Table 2. 
Table 12. LS Means for Profit by Frame Size and Muscle Score (Adjfat=0.4). 
Frame Size Muscle Score 
Trait Units Small Medium Large No. 1 No. 2 
Actual Profit from Stocker Enterprise $kd. 52.151 42.734 36.333 48.65 38.828 
Standard Error 9.566 6.715 8.128 6.329 6.756 
Adj. Actual Profit from Stocker Enterprise 
Standard Error 
Actual Profit from Feedlot Enterprise (muscle grid) $kd. -79.406 -89.248 -1 16.426 -102.638 -87.41 5 
Standard Error 13.822 9.702 1 1.743 9.144 9.762 
Avg. Profit from Feedlot Enterprise (muscle grid) $kd. -95.75 -83.893 -87.576 -98.326 -79.819 
Standard Error 13.992 9.822 11.888 9.257 9.882 
wl 
Actual Profit from Feedlot Enterprise (live) 
Standard Error 
Avg. Profit from Feedlot Enterprise (live) $kd. -55.438 -50.269 -45.682 -59.546 -41.381 
Standard Error 12.479 8.76 10.602 8.256 8.813 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 13. LS Means for Profit bv Treatment (Adifat=0.4). 
Treatment (Frame Size X Muscle Score) 
Trait Units Small No. 1 Small No.2 Med. No. 1 Med. No.2 Large No. 1 Large No.2 
Actual Profit fiom Stocker Enterprise $/hd. 55.783 48.68 53.576 32.696 34.694 41.228 
Standard Error 1 3.227 13.764 9.533 9.041 10.449 12.782 
Adj. Actual Profit from Stocker Enterprise $/hd. 66.403 49.736 57.364 44.596 40.773 42.383 
Standard Error 1 1.704 12.18 8.556 8.24 1 9.246 1 1.68 
Actual Profit from Feedlot Enterprise (muscle grid) $/hd. -92.409 -65.979 -94.608 -83.564 -123.446 -109.71 1 
Standard Error 19.226 20.007 13.858 13.142 15.189 18.579 
Avg. Profit from Feedlot Enterprise (muscle grid) $/hd. -1 09.45 1 -8 1.765 -97.185 -71.13 -89.035 -90.004 
Standard Error 19.41 20.198 13.99 13.268 15.334 18.757 
Q\ 
O Actual Profit from Feedlot Enterprise (live) $/hd. -54.452ab -1 8.632a -50.855~~ -62.39ab -101.136~ -52.396ab 
Standard Error 16.887 17.573 12.172 1 1.543 13.341 16.319 
Avg. Profit from Feedlot Enterprise (live) $/hd. -72.988 -37.175 -5 1.543 -47.91 1 -59.132 -30.077 
Standard Error 17.27 17.97 1 12.447 1 1.805 13.643 16.689 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 14. LS Means for Profit by Frame Size and Muscle Score (Adjfat=0.4). 
Frame Size Muscle Score 
Trait Units Small Medium Large No.1 No.2 
Actual Profit from All Enterprises (live) $/hd. 15.184a - 1 4 . 9 2 2 ~ ~  -43.633b -17.817 -11.097 
Standard Error 14.161 9.94 12.031 9.369 10.001 
Adj . Actual Profit from All Enterprises (live) 
Standard Error 
Avg. Profit fiom All Enterprises (live) 
Standard Error 
m C1 
Adj . Avg. Profit from All Enterprises (live) 
Standard Error 
Actual Profit from All Enterprises (muscle grid) $kd. -27.255a -46.5 -80,093~ -53.988 -48.587 
Standard Error 15.132 10.622 12.856 10.0 1 1 10.687 
Adj. Actual Profit from All Enterprises (muscle grid) $kd. -13.975 -20.594 -50.717 -33.168 -23.689 
Standard Error 14.117 10.113 12.17 9.383 10.174 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 15. LS Means for Profit by Treatment (Adjfat=0.4). 
Treatment (Frame Size X Muscle Score) 
Trait Units Small No. 1 Small No.2 Med. No. 1 Med. No.2 Large No. 1 Large No.2 
Actual Profit from All Enterprises (live) $/hd. 1.33 1 ab 30.048a 2.722a -29.694ab -66,442b -1 1 .168ab 
Standard Error 19.022 19.795 13.71 1 13.003 15.028 18.382 
Adj. Actual Profit from All Enterprises (live) $hd. 1 8.794ab 38.91 l a  19 .497~~  3 . 3 0 9 ~ ~  -34.00~ 11 .924ab 
Standard Error 17.328 18.033 12.668 12.202 13.689 17.293 
Avg. Profit from All Enterprises (live) $hd. -17.205 11.505 2.033 -1 5.21 5 -24.439 11.15 
Standard Error 17.473 18.183 12.594 11.944 13.804 16.885 
m Adj. Avg. Profit from All Enterprises (live) 
N 
$/hd. -36.339 -24.487 -27.473 -4.878 -2 1.8 15 -24.502 
Standard Error 18.635 19.394 13.624 13.122 14.722 18.597 
Actual Profit from All Enterprises (muscle grid) $hd. -36.626 -17.299 -41.032 -50.868 -88.752 -68.483 
Standard Error 20.976 21.827 15.1 18 14.338 16.571 20.27 
Adj. Actual Profit from All Enterprises (muscle grid) $/hd. -19.265 -8.638 -24.389 -16.699 -56.246 -44.715 
Standard Error 19.655 20.455 14.369 13.841 15.527 19.615 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 

Table 18. LS Means for Break-even Purchase Prices by Frame Size and Muscle Score (Adjfat=0.4). 
Frame Size Muscle Score 
Trait Units Small Medium Large No. 1 No. 2 
Actual Purchase Price $/cwt. 94.206' 101 .28b 103.958~ 100.048 99.581 
Standard Error 1.295 0.909 1.088 0.85 1 0.915 
Adjusted Purchase Price 
Standard Error 
Avg. BEP from Stocker Enterprise at 450 pounds $/cwt. 109.353a 113 .29~~ 117.509~ 11 5.065 1 1 1.703 
Standard Error 1.876 1.317 1.594 1.241 1.325 
Avg. BEP from Feedlot Enterprise at May 1 Weight (live) 
'4 
$/cwt. 81.406 83.665 83.708 82.961 82.892 
Standard Error 1.774 1.245 1.507 1.173 1.253 
Avg. BEP from Feedlot Enterprise May 1 Weight (muscle 
grid) $/cwt. 75.485 78.703 77.929 77.273 77.471 
Standard Error 2 1.404 1.699 1.323 1.413 
Avg. BEP from All Enterprises at 450 pounds (live) $/cwt. 97.033a 102.1 1 9 ~ ~  107.357~ 101.832 102.507 
Standard Error 2.497 1.753 2.122 1.652 1.764 
Avg. BEP from All Enterprises at 450 pounds (muscle grid) $/cwt. 88.075' 94.647ab 98.048~ 93.21 5 93.966 
Standard Error 2.855 2.004 2.425 1.889 2.016 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 19. LS Means for Break-even Purchase Prices by Treatment (Adjfat=0.4). 
Treatment (Frame Size X Muscle Score) 
Small Small Large Large 
Trait Units No.1 No.2 Med. No. 1 Med. No.2 No. 1 No.2 
Actual Purchase Price $/cwt. 96.41 gab 91 .834a 100.266~' 102.1 1 gbC 104.484' 103,272~' 
Standard Error 1.772 1.843 1.277 1.371 1.21 1 1.712 
Adjusted Purchase Price 
Standard Error 
Avg. Stocker Enterprise BEP at 450 pounds $/cwt. 1 1 3 . 2 ~ ~  105.34Sa 1 15.173~ 11 1 .427ab 1 17.581b 1 18.242~ 
Standard Error 2.581 2.685 1.86 1.764 2.039 2.494 
Avg. Feedlot Ent. BEP at May 1 Weight (live) 
0\ 
$/cwt. 81.088 81.761 84.557 82.891 82.903 84.93 1 
Standard Error 2.46 2.57 1.773 1.943 2.377 1.681 
Avg. Feedlot Ent. BEP at May 1 Weight (muscle grid) $/cwt. 75.742 75.192 77.779 79.514 78.629 76.833 
Standard Error 2.777 2.89 2.002 1.898 2.194 2.684 
Avg. All Ent. BEP at 450 pounds (live) 
Standard Error 
Avg. All Ent. BEP at 450 pounds (muscle grid) $/cwt. 88.878 87.178 93.576 95.62. 97.795 98.241 
Standard Error 3.97 4.131 2.861 2.7 13 3.136 3.836 
a,b,c,d Means in the same row for the same item with a different superscript letter differ (P>.05). 
Table 20. Regression Results. - 
Back. ADG Pasture ADG Feedlot ADG 
Explanatory Variable Parameter Parameter Parameter 
Estimate Estimate 
Intercept 0.892** 2.441 ** 
(0.275) (0.147) 
Small Frame -0.467* -0.125 
(0.254) (0.1 14) 
Medium Frame Base Base 
Large Frame -0.0 12 0.13 
(0.2 1 1) (0.1 14) 
# 1 Muscle Score -0.25 0.01 1 
(0.1 82) (0.095) 
# 2 Muscle Score Base Base 
Atoka Sale -0.509* -0.521** 
(0.288) (0.135) 
Hugo Sale 0.121 -0.09 
(0.209) (0.105) 
Paris Sale 0.55 1 -0.253 
(1.241) (0.26) 
McAlester Base Base 
Thin Flesh -0.546* -0.142 
(0.278) (0.141) 
Lt-medium Flesh 0.168 0.208* 
(0.229) (0.1 1) 
Medium Flesh Base Base 
Black Hide 0.069 0.233 * * 
(0.2 1 7) (0.1 13) 
Non-Black Hide Base Base 
Horns 0.248 0.252** 
(0.188) (0.103) 
No Horns Base Base 
Bull -0.604** -0.092 
(0.175) (0.094) 
Steer Base Base 
Medicine Cost ($/hd.) -0.058 -0.004 
(0.03) (0.01) 
Backgrounding ADG NIA -0.072 
(PoundsIDay) 
NIA (0.046) 
Pasture ADG (PoundsDay) NIA NIA 
NIA NIA 
Feedlot Medicine Cost ($/hd.) NIA NIA 
NIA NIA 
Adjusted R~ 0.142 0.124 




































Table 2 1. Regression Results. - 
Feed Eficiency 






Large Frame 0.9 16* * 
# 1 Muscle Score 
(0.076) 
# 2 Muscle Score Base 
Atoka Sale -0.007 
(0.109) 
Hugo Sale -0.1 17 
(0.091) 
Paris Sale -0.01 8 
(0.2 15) 
McAlester Sale Base 
Thin Flesh -0.31 1** 
(0.1 18) 
Lt-medium Flesh -0.075 
(0.093) 
Medium Flesh Base 
Black Hide 0.149 
(0.094) 
Non-Black Hide Base 
Horns -0.1 1 
(0.085) 




Backgrounding ADG (Pounds/Day) -0.027 
(0.037) 
Pasture ADG (PoundsDay) -0.186* * 
(0.076) 
Feedlot ADG (Pounds/Day) -0.227* * 
(0.057) 
Medicine Cost ($/hd.) -0.0 19* * 
(0.009) 
Adjusted R' 0.64 
* significant at the 10% level. ** significant at the 5% level. 
Table 22. Regression Results. 
Quality Grade Yield Grade 
Explanatory Variable Parameter Estimate Parameter Estimate 
Intercept -0.344 7.136** 
(2.358) (1.674) 
Small Frame 0.086 -0.067 
(0.171) (0.13 1) 
Medium Frame Base Base 
Large Frame 0.042 0.102 
(0.1 82) (0.139) 
# 1 Muscle Score 0.028 -0.192* * 
(0.12) (0.091) 
# 2 Muscle Score Base Base 
Atoka Sale 0.178 -0.046 
(0.149) (0.11 5) 
Hugo Sale 0.073 -0.02 
(0.125) (0.096) 
Paris Sale -0.132 0.074 
(0.285) (0.2 19) 
McAlester Sale Base Base 
Thin Flesh -0.17 -0.06 
(0.1 62) (0.127) 
Lt-medium Flesh -0.253 * * -0.007 
(0.126) (0.098) 
Medium Flesh Base Base 
Black Hide -0.22* 0.008 
(0.126) (0.098) 
Non-Black Hide Base Base 
Horns 0.141 -0.223 
(0.12) (0.09) 
No Horns Base Base 
Bull -0.066 -0.025 
(0.106) (0.082) 
Steer Base Base 
Days on Feed (Days) -0.005** -0.0004 
(0.003) (0.003) 
Feedlot ADG (PoundsDay) 0.029 -0.028 
(0.165) (0.126) 
Feed Efficiency (Feed/Gain) 0.16 -0.06 
(0.1 3) (0.1) 
Harvest Weight (Pounds) 0.001 0.000004 
(0.001) (0.001) 
Adjusted Fat Thickness (Inches) -0.236 3.1 1** 
(0.53) (0.275) 
Overall Maturity 0.01 ** 0.0004 
(0.003) (0.002) 
Yield Grade1 Quality Grade -0.123 -0.073 
(0.125) (0.074) 
Dressing Percentage (%) 2.455 -8.194** 
(3.224) (2.353) 
Medicine Cost ($kd.) 0.004 0.002 
(0.01 1) (0.008) 
Feedlot Med. Cost ($kd.) 0.012 -0.015 
(0.043) (0.033) 
Adjusted R~ 0.17 0.648 
* significant at the 10% level. ** significant at the 5% level. 
Table 23. Regression Results. 
Harvest Weight 





# 1 Muscle Score 









(1 4.98 1) 
Base 
73.182** 










Non-Black Hide Base 
Horns 2.784 
(12.146) 




Days on Feed (Days) 1.09* * 
(0.3 19) 
Feedlot ADG (PoundsDay) 138.879** 
(9.687) 
Feed Eficiency (FeedIGain) 19.271 
(12.978) 
Adjusted Fat Thickness (Inches) 64.84 
(52.9 18) 
Overall Maturity 0.267 
(0.308) 
Quality Grade 7.65 
(9.69) 
Yield Grade 0.072 
(1 2.653) 
Dressing Percentage (%) 294.589 
(323.695) 
Medicine Cost ($/hd.) 0.026 
(1.095) 
Feedlot Med. Cost ($/hd.) 0.4 1 
(4.372) 
Adjusted R~ 0.825 
* significant at the 10% level. ** significant at the 5% level. 
Table 24. Regression Results. 
~djusted Actual Profit for Stocker Enterprise ($/hd.) 





# 1 Muscle Score 














Adjusted Purchase Price ($/cwt.) 
Pasture ADG (Pounds/Day) 
May 1 Weight (Pounds) 
Medicine Cost ($/hd.) 










































Adjusted R~ 0.897 
* significant at the 10% level. ** significant at the 5% level. 
Table 25. Regression Results. 
Average Profit from Average Profit from 
Feeder Enterprise (Sold Feeder Enterprise 
on Liveweight Basis) (Sold on ~ u s c l e  Grid) 





# 1 Muscle Score 














Adjusted Purchase Price ($/cwt.) 
May 1 Weight (Pounds) 
Feed Efficiency (FeedIGain) 
Feedlot ADG (Pounds/Day) 

















































































Live Price\ Base Price ($/cwt.) 7.762** 5.761** 
(0.609) (0.625) 
Quality Grade 1.728 -58.208** 
(1.1 1) (1.535) 
Yield Grade 4.712** -15.619** 
(1.444) (1.974) 
Dressing Percentage (%) 74.367** 1224.161** 
(36.926) (59.704) 
Overall Maturity 0.087** -0.113 
(0.036) (0.08) 
Adjusted Fat Thickness (Inches) -25.11 ** 1 1.267 
(6.082) (9.4 13) 
Adjusted R~ 0.993 0.993 
* significant at the 10% level. ** significant at the 5% level. 
Table 26. Regression Results. 
Adjusted Average Profit Adjusted Average 
for All Enterprises (Sold Profit for ~ l l  - 
on Liveweight Basis) Enterprises (Sold on 
Muscle Grid) 
Explanatory Variable Parameter Estimate Parameter Estimate 
Intercept" -677.308** -929.658** 
(127.462) (243.35 1) 
Small Frame 37.848** 38.106** 
(6.226) (9.656) 
Medium Frame Base Base 
Large Frame -17.129** -27.606* 
(6.092) (1 6.071) 
# 1 Muscle Score 3.88 4.996 
(3.812) (5.81 1) 
# 2 Muscle Score Base Base 
Atoka Sale -7.678 -6.735 
(5.092) (7.626) 
Hugo Sale -4.457 0.157 
(4.007) (7.141) 
Paris Sale -19.164** -1 1.90 
(8.958) (13.576) 
McAlester Sale Base Base 
Thin Flesh 8.501 -0.453 
(5.289) (1 0.086) 
Lt-medium Flesh 7.754* 4.684 
(4.036) (6.233) 
Medium Flesh Base Base 
Black Hide 3.429 5.084 
(4.109) (7.12) 
Non-Black Hide Base Base 
Horns -9.51 1** -9.545* 
(3.966) (5.546) 
No Horns Base Base 
Bull -7.294** -3.726 
(3.381) (5.495) 
Steer Base Base 
Adjusted Purchase Price ($/cwt.) -2.153** -2.125** 
(0.473) (0.688) 
Feb. 12 Weight (Pounds) -0.267** -0.164* 
(0.048) (0.084) 
Pasture ADG (PoundsIDay) -27.037** -1 5.432* 
(4.604) (8.002) 
Feed Efficiency (Feed/Gain) -19.868** -26.543** 
(4.141) (8.012) 
Feedlot ADG (PoundsIDay) -0.573 2.468 
(6.178) (1 3.508) 
Harvest Weight (Pounds) 0.63 8 * * 0.567** 
(0.037) (0.09) 
Quality Grade 3.381 -55.608** 
(3.009) (4.657) 
Yield Grade 5.004 -14.85** 
(3.899) (5.61 7) 
Dressing Percentage (%) 304.26** 151 0.535** 
(100.904) (163.878) 
Overall Maturity 0.01 -0.091 
(0.10) (0.23 1) 
Adjusted Fat Thickness (Inches) -17.40 6.67 
(1 6.505) (27.204) 
Medicine Cost ($/hd.) -1.096** -0.8 19 
(0.354) (0.521) 
Live Price \ Base Price ($/cwt.) 4.259** 0.09 
(1.622) (1.76) 
Adjusted R~ 0.94 0.928 
* significant at the 10% level. ** significant at the 5% level. 
Chapter 5 
Implications and Conclusion 
Implications and Conclusions 
The 1979 USDA feeder cattle grades were implemented to help producers predict the 
harvest weight and yield grade at which a carcass will quality grade Choice. Some have 
suggested that the 1979 USDA feeder cattle grades were ineffective in predicting these 
outcomes. Thus, in 2000, new USDA feeder cattle grades were instituted. The data from 
this experiment indicate that the new grades are effective. That is, the 2000 grades did 
aid in predicting harvest weight and yield grade at Choice quality grade in this study. 
Performance characteristics of the cattle with varying frame sizes and muscle scores are 
not always notably different. The backgrounding, stocker, and feedlot ADG of the 
different groups of cattle differed little. Feed efficiency, days fed, and harvest weight 
were some traits that were quite variable, though. Small-framed cattle were more feed 
efficient than medium-framed cattle, which were more feed efficient than large-framed 
cattle. Likewise, # 1 muscled cattle were more feed efficient than # 2 muscled cattle. 
Large-framed cattle were fed longer and were heavier at harvest than medium-framed 
cattle, which were fed longer and were heavier at harvest than small-framed cattle. # 2 
muscled cattle were heavier at harvest than # 1 muscled cattle, but were not fed 
significantly longer. Again, these results are consistent with the objectives of the USDA 
feeder cattle frame scores. 
There were many differences in carcass characteristics due to various frame sizes and 
muscle scores. Dressing percentage, hot carcass weight, adjusted fat thickness, and rib- 
eye area had significant differences between frame sizes, while yield grade and hot 
carcass weight had significant differences between muscle scores. There were no 
differences in the quality grades for the frame size or muscle score groups. Quality grade 
is probably caused more by management and genetics than by h e  size and muscle 
score. 
The LS means results indicate that average profits between the groups of cattle were not 
significantly different. The only statistical differences in profits came fiom actual profits. 
This information is biased, though, because of the changes in the overall cattle market 
during the time between the different harvest dates. Average profits were similar for 
cattle of different frame sizes and muscle scores. These LS means results would lead one 
to believe that cattle prices at the stocker and feeder phases were efficient in this 
experiment. 
The regression results might lead one to believe the stocker and feeder cattle markets are 
inefficient. Small-framed cattle had an adjusted actual stocker enterprise profit of $21.13 
more than medium-framed cattle and large-framed cattle had an adjusted actual stocker 
enterprise profit of $12.93 less than medium-framed cattle. Frame size and muscle score 
variables were also significant for adjusted average feedlot profit. Small-framed cattle 
had a higher profit than medium-framed cattle and large-framed cattle had a lower profit 
than medium-framed cattle. Also, # 2 muscled cattle had higher profit than # 1 muscled 
cattle. Adjusted average profit for all enterprises was different for cattle varying in frame 
size and muscle score. Small-framed cattle had higher profits than medium-framed cattle 
and medium-framed cattle had higher profits than large-framed cattle. Though not 
significant, # 1 muscled cattle had higher profits than # 2 muscled cattle. 
These results differ from the LS means results. Regression results should be more 
accurate, though, since regression holds constant other factors affecting profits, unlike the 
LS means statistics. So, the regression results indicate that greater profit can be made 
producing small # 1 muscled cattle. Stocker and feedlot prices are economically 
inefficient since a greater profit can be made producing one type of calf instead of 
another. 
In conclusion, buying bargains can substantially increase profitability. In this case, small 
# 1 cattle were cheaper than they should have been as evidenced by the difference 
between the actual purchase prices and the breakeven purchase prices. Depending on the 
time of day, the cattle auction, and the cattle market, certain types (i.e. frame sizes, 
muscle scores, etc.) of cattle may become inefficiently priced and opportunities are 
available to profit from these situations. Producers should be aware of this and procure 
and market their cattle accordingly. 
The experimental design for this study will be repeated another two years. Additional 
data may remove some of the variation in weather and market seasonality to clari@ the 
final results. More research needs to be done to corroborate this research, though. The 
efficiency of price differences between steers and heifers should be examined as well as 
other factors. This experiment had a procurement period of 78 days. Future research 
should try to narrow the time period in which cattle are procured. Cattle should be 
weighed on small-grain pasture at least two more times to more accurately track the 
growth of cattle on pasture. Also, future research should include accurate grading of 
flesh scores, breed type, and possibly gut fill of cattle to measure the eficiency of the 
cattle market in pricing these traits as well. 
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APPENDIX 

Appendix Figure 4. 
Cattle by Frequency of Treatment 
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Appendix Figure 5. 
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Cattle by Frequency of Color 
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Appendix Figure 7. 
Cattle by Frequency of Horns 
Horned Polled 
Presence of Horns 
Appendix Figwe 8. 
- 
Cattle by Frequency of Sale Location 
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Cattle by Frequency of Sale Date 
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Appendix Figure 1 1 .  
Weight Growth Curves by Frame Size 
- 
I Small Frame = 476.252 + 2.397'Days + 0.001*Days Squared 
Medium Frame = 486.143 + 2.772.Days + 0.0005*Days Squared 
Large Frame = 500.868 + 2.646*Days + 0.001 *Days Squared 
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Appendix Figure 12. 
Hip Height Growth Curves by Frame Score 
I 0 = June 14,2001 
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Appendix Table 1. Costs included in Profit. 
Costs included in Profit Calculation 
Purchase Cost of Animal $350.60-540.30 
Preconditioning $32.50-74.73 
Pasture Cost $23.40-86.70 
Feedlot Processing $5.59 
Warmup Ration Cost $41.56 
Feed Cost $98.49-21 8.34 
Difference in Interest (8%) $0-14.19 
Total Cost $660.2 1-952.72 
Appendix Table 2. 
Gelbvieh Muscle Grid (Specifications) 
Category Premium/Discount 











$6.00 / cwt. over Choice 
% of ChoiceISelect Spread Compared to Plant Avg. 
% of ChoiceISelect Spread Compared to Plant Avg. 
-$10.00 / cwt. under Choice 
Market 
$4.00 / cwt. 
$1.50 / cwt. 
$0 / cwt. 
-$20.00 / cwt. 
-$25.00 / cwt. 
Aupendix Table 3. 












$9.08 / cwt. 
$3.08 / cwt. 
-$5.19 / cwt. 
-$15.19 / cwt. 
-$53.88 I cwt. 
$3.67 / cwt. 
$1.50 / cwt. 
$0 I cwt. 
-$20.00 / cwt. 
-$25.00 / cwt. 
Appendix Table 4. 












$4.86 / cwt. 
$0 / cwt. 
-$8.75 / cwt. 
-$17.69 / cwt. 
423.00 / cwt. 
$2.30 / cwt. 
$1.15 / cwt. 
40.09 / cwt. 
-$11.76 / cwt. 
418.63 / cwt. 
Appendix Table 5. 







YG 1 (Choice or Higher) 






$14.00 / cwt. 
$0 / cwt. 
46.43 / cwt. 
-$26.43 / cwt. 
-$50.00 / cwt. 
$5.00 / cwt. 
$3.00 / cwt. 
$1.00 / cwt. 
$0.50 1 cwt. 
$0 / cwt. 
420.00 / cwt. 
-$25.00 / cwt. 
Appendix Table 6. 
Simulated Yield Grid 
Category Premium/Discount 
Prime $4.00 / cwt. 
Choice $0 / cwt. 
Select -$6.43 / cwt. 
Standard -$16.43 / cwt. 
Utility -$50.00 / cwt. 
YG 1 $6.00 / cwt. 
YG 2 $3 .OO / cwt. 
YG 3 -$1 .OO / cwt. 
YG 4 -$20.00 / cwt. 
YG 5 -$25.00 / cwt. 
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